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Page 1 . line 57, Page 5 . line 28 . after salt insert containing the acid propionate salt 
Page 1, line 82, after The insert aqueous solution of 
Page 1 , line 95 , delete preferably 

Page 2, lines 2 and 3,delete may be added as a solid or as insert is added as 
Page 5, line 28, after bread insert an aqueous solution of 
Page 5, delete lines 44 to 46 

Page 5, line 47, after wherein insert the aqueous solution of 
Page 5 Jot claims 7 to 9 read 6 to 8 
Page 5, line 51, for 8 read 7 ' 
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Propionates of sodium and calcium have also 
35 been claimed and described in British Patent 
Specification Serial No 488,560 (Ward 
Baking Company). Since the principal active 
constiuient is believed to be the acid com- 
ponent, the use of fully neutralised salts results 
40 m the need for adding a larger amount of the 
salt than should be necessary based on the acid 
content of the salt. It has now been found that 
by using the acid salts, the desired level of 
inhibition activity can be achieved using a 
45 relatively smaller proportion of the acid salt. 

Accordingly, the present invention js z 
method of inhibiting the growth of harmful 
micro-organisms in foodstuff susceptible there- 
to comprising incorporating Therein an acid 



Bas 95178/6 
11IC auu Hi^tnwuo aic auiuuny prepared 
by adding a full propionate salt to propionic 
acid and water. For example a 70% by weight 
solution of sodium acid propionate may be 
prepared by adding sodium propionate to 
propionic acid in water. 

Alternatively a solution may be prepared by 
the addition of solutions of sodium hydroxide 
or carbonate to propionic acid. For example 
95 ots of a 42% w/w aqueous solution or 
sodium hydroxide" Js added to 148 ptt of 
stirred, cooled propionic acid to yield 243 pts. 
of a 70% solution of sodium dipropionate. 

The acid propionate salts are ff™$ 
added in an amount of between 0_01 «>dO.U 
hv the drv weight of the foodstuff treated, but 
notto as To contravene any legal restrictions on 
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(71 ) We, BP CHEMICALS LIMITED, 
of Britannic House, Moor Lane, London, 
EC2Y 9BU, a British Company, do hereby 
declare the invention, for which we pray that 
5 a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

The present invention relates to a method of 
10 inhibiting the growth of harmful micro- 
organisms, for instance, bacteria and fungi in 
foodstuffs and other organic material suscep- 
tible thereto. 

Microbiological deterioration of bread and 
15 bread products is well known. The wastage of 
bread due to moulds and bacterial organisms 
has been considerable. This is basically due to 
the speed of production, rapid cooling and the 
tendency to produce softer bread which gives 
20 rise to marginally higher moisture content 
m the bread. Additionally, moisture retention 
is enhanced by the current trends in the 
packaging of sliced wrapped bread. This in 
turn renders the bread susceptible to attack by 
25 moulds and bacteria. 

Various methods have hitherto been used to 
inhibit the growth of harmful micro-organisms. 
The primary consideration for the desired 
additive being that it attacks the micro- 
30 organism responsible without being toxic to 
human beings. Examples of additives used 
hitherto with varying degrees of success in- 
clude the acetates and diacetates of sodium. 
Propionates of sodium and calcium have also 
35 been claimed and described in British Patent 
Specification Serial No. 488,560 (Ward 
Baking Company). Since the principal active 
constituent is believed to be the acid com- 
ponent, the use of fully neutralised salts results 
40 in the need for adding a larger amount of the 
salt than should be necessary based on the acid 
content of the salt. It has now been found that 
by using the acid salts, the desired level of 
inhibition activity can be achieved using a 
45 relatively smaller proportion of the acid salt. 

Accordingly, the present invention is a 
method of inhibiting the growth of harmful 
micro-organisms in foodstuff susceptible there- 
to comprising incorporating therein an acid 



propionate salt as hereinafter defined in an 50 
amount of between 0.01 to 1.0% by the dry 
weight of the foodstuff. 

According to a preferred embodiment, the 
present invention is a method of inhibiting rope 
formation and mould growth in bread com- 55 
prising incorporating therein an acid propionate 
salt in an amount of between 0.01 and 0.4% 
by the dry weight of the flour. The method of 
the present invention is particularly suitable 
for inhibiting rope formation and mould 60 
growth in enzyme leavened or chemically 
aerated bread. 

Other foodstuffs that may be treated accord- 
ing to the present invention include products 
such as cakes, pastry mixes, biscuits, flour, 65 
starches, precooked foods such as sausages and 
meat pies and baby foods. 

The "acid propionate salts" according to 
the present invention are the acid salts of 
propionic acid and at least one cation selected 70 
from ammonium, sodium, potassium, calcium 
and magnesium such that the ratio of acid to 
the cation in the salt is in the range of 2:1 
to 4:1 on a chemical equivalent basis. In effect, 
these are mixtures of propionic acid with a 75 
neutral salt thereof e.g. sodium propionate, in 
at least equimolar proportions. Preferred acid 
salts are sodium dipropionate, ammonium di- 
propionate, potassium dipropionate, calcium 
tetrapropionate and magnesium tetrapro- 80 
pionate. 

The acid propionates are suitably prepared 
by adding a full propionate salt to propionic 
acid and water. For example a 70% by weight 
solution of sodium acid propionate may be 85 
prepared by adding sodium propionate to 
propionic acid in water. 

Alternatively a solution may be prepared by 
the addition of solutions of sodium hydroxide 
or carbonate to propionic acid. For example 90 
95 pts. of a 42% w/w aqueous solution of 
sodium hydroxide was added to 148 pts. of 
stirred, cooled propionic acid to yield 243 pts. 
of a 70% solution of sodium dipropionate. 

The acid propionate salts are preferably 95 
added in an amount of between 0.01 and 0.4% 
by the dry weight of the foodstuff treated, but 
not so as to contravene any legal restrictions on 
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the use of preservatives in foodstuffs. 

The acid propionate salt may be added as 
a solid or as an aqueous solution to the in- 
gredients before, during or after the mixing 

s of the ingredients depending upon the food- 
stuff being treated. Furthermore, if the in- 
hibitor is to be incorporated in the processing 
o bread, it is preferably added to the water 
used in making dough from flour rather than 

10 to the solid components of the bread mix in 
the bread making process. 

The acid propionate salts are more water 
soluble than the corresponding neutral pro- 
pionates. This enables solutions to be prepared 

15 and used which are sufficiently concentrated 
to provide significant economic advantage over 
me P Tolid neWal propionate, salt or aqueous 
solutions of the neutral propionate salt. . Solu- 
bilities of the calcium and sodium acid and 

20 neutral propionates in water are given below. 

solubility at 20°C 

sodium propionate 99.5 g/100 g water 
sodium dipropionate 233 g/100 g water 

solubility at 25°C 
->c calcium propionate 39 g/100 g water 
25 calcium tetrapropionate 48 g/100 g water 

The invention is further illustrated with 
reference to the following Examples. 



Examples 1 — 3. 
Using a Chorleywood Breadmaking Process JO 
fCBP.) bread recipe, doughs were made up 
draining 6, 9 and 12 o, of 70* = sodium di- 
propionate solution per sack of flour. In aU 
cases, the mould inhibitors were added 
to the doughing water Three dough 35 
pieces, moulded to the 4 piece shape, 
were produced from each dough and 
proved for a constant time of 47 mm 
prior to baking. The average proof height, 
ovSi height. °^n spring and loaf vote were 40 
determined. A small scale organoleptic test was 
carried out using a panel of 10 persons who 
wera asked to rate loaves from the various 
treatments for odour on a scale from not evi- 
dent=0 to extremely evident= 5 The mould- 45 
free shelf life of the various breads was deter- 
mined by cutting the loaves into five thick 
slices and exposing each cut surface to the 
atmosphere for 5 min to allow natural con- 
tamination with moulds to occur prior to 50 
wrapping. The number of mouldy cat surfaces 
was determined twice daily during storage at 
27°C (80°F) and an approximate mould-tree 
shelf life estimated. The results from this test ^ 
are given in Table 1. . _ 

Bv wav of comparison with the above ex- 
amples 1-3, tests (a), (b) and (c) were 
carried out using bread with no inhibitor and 
with calcium propionate as inhibitor, ine 
results are shown in Table 2. iJ " 
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The specific volume of the breads did not 
vary greatly in any of the tests, indicating that 
the additional yeast in the recipes was success- 
ful in maintaining volume. It is also clear from 
5 the data shown in Tables 1 and 2 that the use 
of acid propionates results in an improved oven 
spring in comparison with the full neutral salts. 

The organoleptic panel was unable to detect 
any significant difference in odour between 
10 calcium propionate and 70% sodium dipro- 
pionate when used at similar levels in bread. 
It would appear that these two materials have 
a very similar odour threshold. 

The results from the storage tests suggest 
15 that at similar concentrations the 70% sodium 
dipropionate formulation is more effective than 
solid calcium propionate in extending mould- 
free shelf life. 

WHAT WE CLAIM IS:— 

20 1- A method of inhibiting the growth of 
harmful micro-organisms in foodstuffs sus- 
ceptible thereto comprising incorporating there- 
in an acid propionate salt as hereinbefore de- 
fined in an amount of between 0.01 and 1.0% 

25 by the dry weight of the said foodstuff. 

2. A method of inhibiting rope formation 
and mould growth in bread comprising incor- 
porating in the bread an acid propionate salt 
in an amount of between 0.01 and 0.4% by 

30 the dry weight of the flour. 



3. A method according to claim 2 wherein 
the bread is an enzyme leavened or chemically 
aerated bread. 

4. A method according to claim 1 wherein 

the foodstuff is selected from cakes, pastry 35 
mixes, biscuits, flours, starches, sausages, meat 
pies and baby foods. 

5. A method according to any of the pre- 
ceding claims wherein the acid propionate salt 

is selected from sodium dipropionate, ammo- 40 
nium dipropionate, potassium dipropionate, 
calcium tetrapropionate and magnesium tetra- 
propionate. 

6. A method according to any of the preced- 
ing claims wherein the acid propionate salt is 45 
added as an aqueous solution. 

7. A process according to claim 2 wherein 
the acid propionate salt is added to the water 
used in the making of dough from flour in the 
bread making process. 50 

8. A method of inhibiting the growth of 
harmful micro-organisms according' to claim 
1 or 2 as hereinbefore described with reference 
to the Examples. 

9. Bread containing an acid propionate salt 55 
whenever produced by a process according to 

any of the preceding claims 2, 3 and 5 — 8. 



J. HARRY, 
Agent for the Applicants. 
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